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57 ABSTRACT 
The cutter and the tracer of the machine tool are slaved 
together for movement along the three major axes, and 
for pivoting about two different axes. The cutter and 
the tracer can be pivoted together about an axis through 
the cutter and the axis. The cutter and the tracer can 
also be pivoted about a pair of parallel axes passing 
through the cutter and the tracer. 

6 Claims, 4 Drawing Sheets 
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MACHINE TOOL 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates in general to machine tools. In 

particular, the invention relates to machine tools con 
trolled by a tracer stylus assembly. 

2. Description of the Prior Art 
Industrial carving machines are used to reproduce 

objects such as wooden sculpture. A tracer on the ma 
chine is moved around on a pattern, which may be a 
model or an actual piece of sculpture. As the tracer is 
moved about, the carving machine causes a cutter to be 
moved about in the same manner as the tracer. As the 
cutter is moved, it cuts and shapes a block of raw mate 
rial into a likeness of the pattern. 
The disadvantage of most industrial carving ma 

chines, is that the tracer and the cutter are always verti 
cal. Thus, the cutter can only cut the raw material from 
the top. The cutter cannot make undercuts, and the 
amount of detail is limited. 

It was thus desirable to provide an industrial carving 
machine that would allow the tracer and the cutter to 
pivot together about a pair of perpendicular horizontal 
axes. It was also desirable to minimize the complexity of 
the machine to reduce costs and maintenance. 

SUMMARY OF THE INVENTION 
The general object of the invention is to provide an 

improved industrial carving machine. This objective is 
accomplished by a carving machine in which the tracer 
and the cutter can be moved along the three major axes, 
and can be pivoted about a horizontal axis passing 
through the cutter and the tracer. The tracer and the 
cutter can also be pivoted about a pair of parallel hori 
zontal axes that are perpendicular to the horizontal axis 
passing through the tracer and the cutter. The two axes 
of pivot, together with movement along the three major 
axes, allow the tracer and the cutter to be placed in any 
location and any orientation within the scope of the 
machine. 
The means for pivoting the tracer and the cutter 

about the two horizontal axes, includes a tracer arm 
extending upward from the tracer, and a cutter arm 
extending upward from the cutter. 
The above, as well as additional objects, features, and 

advantages of the invention will become apparent in the 
following detailed description. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the tracer controlled 
machine of the invention. 
FIG. 2 is a front elevation of the tracer controlled 

machine of the invention. 
FIG. 3 is a left side elevation of the tracer controlled 

machine of the invention. 
FIG. 4 is a top plan view of a portion of the tracer 

controlled machine tool of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shown in FIGS. 1-3, the machine tool 11 of the 
invention is preferably mounted on a table 13. A pair of 
vertical supports 15 extend upward from the table 13. 
Each vertical support 15 runs most of the length of the 
table 13, and may extend backward beyond the top of 
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2 
the table 13, as shown in FIG. 3. A channel 17 extends 
along the top of each vertical support 15. 
A cable 19 runs through the length of each channel 

17. Each cable 19 also makes at least one loop around a 
pulley 21, as shown in FIG. 3. The two pulleys 21 are 
attached to either end of an axle 23. The cable 19 causes 
the pulleys 21 to travel at the same speed, so the axle 23 
is always perpendicular to the channels 17. 
A rectangular torsion box 25 is suspended from the 

axle 23 by a pair of bearings 27. The bearings 27 allow 
the torsion box 25 to move left and right along the 
length of the axle 23, and to move forward and back 
ward with the axle 23. The torsion box 25 can also pivot 
about an axis through the length of the axle 23. The 
bearings 27 are preferably located at the edges of the 
torsion box 25, as seen in FIGS. 1, 2, and 4. The torsion 
box 25 must be rigid, so that it will not twist in response 
to forces applied to it. 
A counterweight 29 is attached to the rear of the 

torsion box 25. A small, rectangular extension 31 ex 
tends forward from the front of the torsion box 25. 
Then, a pair of parallel arms 33 extend forward from the 
front of the extension 31. A horizontal support bar 35 
extends through the arms 33 and can ordinarily pivot 
about its longitudinal axis. When desired, the horizontal 
support bar 35 can be locked with an angle lock 37 to 
prevent pivoting of the support bar 35. 
A U-shaped harness 39 is attached to each end of the 

horizontal support bar 35. When the support bar 35 is 
pivoted, the two harnesses 39 also pivot together about 
the longitudinal axis 40 of the support bar 35. 
A cutter 41 is attached to one of the harnesses 39 and 

a tracer 43 is attached to the other harness 39. In some 
cases, a cutter 41 may be attached to both harnesses. 
The cutter 41 is a typical cutter 41, having a cutting 
head 45, such as a router. The tracer 43 has a tracing 
head 47 for tracing the shape of a pattern, such as a 
model or a piece of sculpture to be replicated. 
The cutter 41 and the tracer 43 can be pivoted about 

axes 49 and 51 that are parallel to one another. If de 
sired, the cutter 41 and the tracer 43 can be locked with 
angle locks to prevent the pivoting of the cutter 41 and 
the tracer 43. 
A cutter arm 55 extends vertically upward from the 

cutter 41. Likewise, a tracer arm 57 extends upward 
from the tracer 43. The cutter arm 55 and the tracer arm 
57 are connected together with an alignment bar 59. 
The connections 61 between the alignment bar 59 and 
the cutter arm 55, and between the alignment bar 59 and 
the tracer arm 57, are pivot connections, to allow the 
alignment bar 59 to pivot relative to the cutter arm 55 
and the tracer arm 57. The alignment bar 59 thus acts to 
cause the cutter 41 and the tracer 43 to pivot together. 

Electricity is supplied to the cutter 41 through an 
electric cord 63, extending from a control switch 65. 
The control switch 65 can turn the cutter 41 on and off 
, and can control the speed of the cutter 41. If desired, 
electricity may also be supplied to the tracer 43, 
through an electric cord 67 extending from the control 
switch 65. From the control switch 65, an electric cord 
69 passes through the torsion box 25 and to a plug 71 for 
insertion into a wall socket. 
The machine tool 11 of the invention can thus be 

moved along three major axes. The cutter 41 and the 
tracer 43 can be moved forward and rearward, as the 
pulleys 21 roll along the channels 17. The cutter 41 and 
the tracer 43 can be moved left and right by moving the 
torsion box 25 along the length of the axle 23. The 
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cutter 41 and the tracer 43 can be moved up and down 
by pivoting the torsion box 25 about the axle 23. 
The cutter 41 and the tracer 43 can also be pivoted 

together about two different axes. The cutter 41 and the 
tracer 43 can be pivoted together about the horizontal 
axis through the horizontal support bar 35. The cutter 
41 and the tracer 43 can also be pivoted about the paral 
lel axes 49 and 51, which are perpendicular to the hori 
zontal support bar 35. 
The invention has several advantages over the prior 

art. These various movements of the cutter 41 and the 
tracer 43 allow complete coverage of a pattern, includ 
ing undercuts. The cutter 41 is slaved to the tracer 43 
for total and accurate duplication. Unlike prior art 
tracer tools, the tracer 43 is not limited to a vertical 
orientation. 
The invention has been described in only one embodi 

ment. It should be apparent to those skilled in the art 
that the invention is not so limited, but is susceptible to 
various changes and modifications without departing 
from the spirit of the invention. 

I claim: 
1. A machine tool, comprising: 
a cutter for cutting a work piece; 
a tracer for tracing a pattern; 
means for moving the cutter and the tracer forward 
and backward together; 
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4. 
means for moving the cutter and the tracer left and right together; 
means for moving the cutter and the tracer up and 
down together; 

means for pivoting the cutter and the tracer together 
about a horizontal axis passing through the cutter 
and the tracer; 

means for pivoting the cutter and the tracer together 
about a pair of parallel horizontal axes. 

2. A machine tool as recited in claim 1, wherein the 
pair of axes are perpendicular to the horizontal axis 
passing through the cutter and the tracer. 

3. A machine tool as recited in claim 2, wherein the 
means for pivoting the cutter and the tracer together 
about a pair of parallel horizontal axes further com prises: 
a cutter arm, extending away from the cutter; 
a tracer arm, extending away from the tracer; and 
an alignment bar attached to both the cutter arm and 

the tracer arm for causing the cutter arm and the 
tracer arm to pivot together. 

4. A machine tool as recited in claim 3, wherein the 
cutter arm extends vertically upward from the cutter. 

5. A machine tool as recited in claim 3, wherein the 
tracer arm extends vertically upward from the tracer. 

6. A machine tool as recited in claim 5, wherein the 
cutter arm extends vertically upward from the cutter. 
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